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(57) ABSTRACT

The invention discloses a method for improving luminous
intensity adaptability and a device thereof, relating to photo-
electronic communication field. In the method, the device is
configured with more than one level load resistors, the device
collects voltage value and if the device collects predeter-
mined numbers of voltage values which meet some require-
ment, it computes an average value of all collected voltage
values, sets voltage value according to the average value,
determines whether the set voltage is satisfied with a prede-
termined requirement, if yes, collects data according to the set
voltage; otherwise, switches the load resistor according to a
predetermined rule, in which the load voltage has influence
on collecting voltage. The invention has advantages of
improving luminous intensity adaptability of a screen when
collecting optical signal and reducing rate of error codes.
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1
METHOD FOR IMPROVING LUMINOUS
INTENSITY ADAPTABILITY AND DEVICE
THEREOF

FIELD OF THE INVENTION

The invention relates to photo-electronic communication
field and particularly relates to a method for improving lumi-
nous intensity adaptability and a device thereof.

BACKGROUND OF THE INVENTION

In the current market, a display screen quite differs from a
mobile phone screen, luminous range of the display screen
also differs from luminous range of the mobile phone, and
display effect of a screen is influenced greatly by environ-
ment. The present optical elements are mostly current-driven
and sense luminous intensity by matching an appropriate load
resistor. Disadvantage of the present optical elements is: it is
difficult to determine resistance of the load resistor in the case
that there is a big change in range of luminous intensity. Even
the resistance of the load resistor is determined, since the
resistance is a constant value, therefore there is a small adapt-
ability range of the resistance on luminous intensity.

SUMMARY OF THE INVENTION

In consideration of shortcomings in prior art, in order to
improve luminous intensity adaptability of a screen during
collecting optical signal, a method for improving luminous
intensity adaptability and a device thereof are provided
according to the present invention.

The solution of the present invention is disclosed as fol-
lows.

A method for improving luminous intensity adaptability of
an optical signal collecting device is disclosed. The device
controls a predetermined load resistor to conduct upon receiv-
ing a self-adaptability request, the device collects and sets
voltage upon being satisfied with a predetermined condition,
and the load resistor has an influence on collecting of the
voltage. The method includes:

Step a, determining whether a self-adaptability is failed, if
yes, restoring modifications on flags, variables and load resis-
tors, prompting error and quitting, otherwise, collecting a
voltage value and if the device stores a last collected voltage
value, going to Step b; otherwise going to Step c;

Step b, comparing currently collected voltage value with a
last collected voltage value, if difference between the two
values is smaller than a predetermined voltage value, going to
Step c; otherwise replacing the last collected voltage value
with the currently collected voltage value, clearing a voltage
value buffer and going to Step c;

Step c, adding the currently collected voltage value to the
voltage value buffer and determining whether number of volt-
age values stored in the voltage value buffer reaches a first
predetermined value, if yes, going to Step d; otherwise, quit-
ting and waiting for next entering;

Step d, computing an average value of all voltage values
stored in the voltage value buffer and determining whether a
first voltage is reached, if yes, going to Step e; otherwise
storing the computed average value as first voltage and going
to Step f;

Step e, comparing the computed average value with the
first voltage stored in the device, if difference between the two
values is smaller than a second predetermined voltage value,
replacing the first voltage stored in the device with the com-
puted average value and going to Step f; if difference between
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the two values is not smaller than the second predetermined
voltage value and the later is greater, setting voltage accord-
ing to a first predetermined rule and going to Step f; if differ-
ence between the two values is not smaller than the second
predetermined voltaic value and the former is greater, setting
the voltage according to a second predetermined rule and
going to Step 1}

Step f, determining whether the first voltage, a second
voltage and a third voltage are all collected, if yes, going to
Step g; otherwise, quitting and waiting for next entering;

Step g, determining whether the first voltage, the second
voltage and the third voltage stored in the device are all
satisfied with a predetermined requirement, if yes, quitting
and the device waiting for receiving data; otherwise going to
Step h; and

Step h, determining whether a predetermined condition of
switching resistor is satisfied with, if yes, checking for status
of'the current load resistor, switching into a next load resistor
according to a predetermined rule, quitting and waiting for
next entering and collecting voltage according to the next
load resistor; otherwise, the self-adaptability being failed,
clearing the first voltage, the second voltage and the third
voltage stored in the device and quitting; wherein the prede-
termined condition of switching resistor is that times of
switching resistor does not reach a second predetermined
value.

In case that the device stores the first voltage, the second
voltage and the third voltage in a voltage value high-to-low
order of, the third voltage, the second voltage and the first
voltage, correspondingly, the setting voltage according to a
first predetermined rule includes:

(1), determining whether the second voltage is collected, if
yes, going to (2); otherwise replacing the first voltage stored
in the device with the computed average value, storing the
first voltage stored in the device as the second voltage and
going to Step f; and

(2), determining whether the third voltage is collected, if
yes, replacing the third voltage stored in the device with the
second voltage stored in the device and replacing the second
voltage stored in the device with the first voltage stored in the
device and replacing, the first voltage stored in the device
with the computed average value and going to Step f; other-
wise, storing the second voltage stored in the device as the
third voltage and replacing the second voltage stored in the
device with the first voltage stored in the device and replacing
the first voltage stored in the device with the computed aver-
age value and going to Step f;

the setting voltage according to a second predetermined
rule includes:

(1), determining whether the second voltage is collected, if
yes, going to (2); otherwise, storing the computed average
value as the second voltage and going to Step f;

(2), comparing the computed average value with the sec-
ond voltage stored in the device, if difference between the two
values is smaller than the second predetermined voltage
value, replacing the second voltage stored in the device with
the computed average value and going to Step f; if difference
between the two values is not smaller than the second prede-
termined voltage value and the second voltage value stored in
the device is greater, going to (3) subsequently; and if differ-
ence between the two values is not smaller than the second
predetermined voltage value and the computed average value
is greater, going to (4);

(3), determining whether the third voltage is collected, if
yes, replacing the third voltage stored in the device with the
second voltage stored in the device and replacing the second
voltage stored in the device with the computed average value
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and going to Step f; otherwise, storing the second voltage
stored in the device as the third voltage and replacing the
second voltage stored in the device with the computed aver-
age value and going to Step f; and

(4), determining whether the third voltage is collected, if
yes, replacing the third voltage stored in the device with the
computed average value and going to Step f; otherwise, stor-
ing the computed average value as the third voltage, and going
to Step f;

and the predetermined requirement is that both difference
between the third voltage stored in the device and the second
voltage stored in the device and difference between the sec-
ond voltage stored in the device and the first voltage stored in
the device are greater than a third predetermined voltage
value.

The device stores the first voltage, the second voltage and
the third voltage in a voltage value high-to-low order of, the
third voltage, the first voltage and the second voltage, corre-
spondingly, the setting voltage according to a first predeter-
mined rule includes:

(1), determining whether the second voltage is collected, if
yes, going to (2); otherwise, storing the computed average
value as the second voltage and going to Step f;

(2), comparing the computed average value with the sec-
ond voltage stored in the device, if difference between the two
values is smaller than the second predetermined voltage
value, replacing the second voltage stored in the device with
the computed average value and going to Step f; if difference
between the two values is not smaller than the second prede-
termined voltage value and the later is greater, going to (3)
subsequently; if difference between the two values is not
smaller than the second predetermined voltage value and the
former is greater, going to (4);

(3), determining whether the third voltage is collected, if
yes, replacing the third voltage stored in the device with the
first voltage stored in the device and replacing the first voltage
stored in the device with the second voltage stored in the
device and replacing the second voltage stored in the device
with the computed average value and going to Step f; other-
wise, storing the first voltage stored in the device as the third
voltage and replacing the first voltage stored in the device
with the second voltage stored in the device and replacing the
second voltage stored in the device with the computed aver-
age value and going to Step f; and

(4), determining whether the third voltage is collected, if
yes, replacing the third voltage stored in the device with the
first voltage stored in the device and replacing the first voltage
stored in the device with the computed average value and
going to Step f; otherwise, storing the first voltage stored in
the device as the third voltage and replacing the first voltage
stored in the device with the computed average value and
going to Step 1}

the setting voltage according to a second predetermined
rule includes:

(1), determining whether the third voltage is collected, if
yes, going to (2); otherwise storing the computed average
value as the third voltage and going to Step f;

(2), comparing the computed average value with the third
voltage stored in the device, if difference between the two
values is smaller than the second predetermined voltage
value, replacing the third voltage stored in the device with the
computed average value; if difference between the two values
is not smaller than the second predetermined voltage value
and the later is greater, going to (3) subsequently; if difference
between the two values is not smaller than the second prede-
termined voltage value and the former is greater, going to (4);
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(3), determining whether the second voltage is collected, if
yes, replacing the second voltage stored in the device with the
first voltage stored in the device and replacing the first voltage
stored in the device with the computed average value and
going to Step f; otherwise, storing the first voltage stored in
the device as the second voltage and replacing the first voltage
stored in the device with the computed average value and
going to Step f; and

(4), determining whether the second voltage is collected, if
yes, replacing the second voltage stored in the device with the
first voltage stored in the device and replacing the first voltage
stored in the device with the third voltage stored in the device
and replacing the third voltage stored in the device with the
computed average value and going to Step f; otherwise, stor-
ing the first voltage stored in the device as the second voltage
and replacing the first voltage stored in the device with the
third voltage stored in the device and replacing the third
voltage stored in the device with the computed average value
and going to Step f;

and the predetermined requirement is that both difference
between the third voltage stored in the device and the first
voltage stored in the device and difference between the first
voltage stored in the device and the second voltage stored in
the device are greater than a third predetermined voltage
value.

In case that the device stores the first voltage, the second
voltage and the third voltage in a high-to-low voltage value
order of the first voltage, the second voltage and the third
voltage, correspondingly, the setting voltage according to the
first predetermined rule includes:

(1), determining whether the second voltage is collected, if
yes, going to (2); otherwise, storing the computed average
value as the second voltage and going to Step f;

(2), comparing the computed average value with the sec-
ond voltage stored in the device, if difference between the two
values is smaller than the second predetermined voltage
value, replacing the second voltage stored in the device with
the computed average value; if difference between the two
values is not smaller than the second voltage value and the
later is greater, going to (3) subsequently; if difference
between the two values is not smaller than the second prede-
termined voltage value and the former is greater, going to (4);

(3), determining whether the third voltage is collected, if
yes, replacing the third voltage stored in the device with the
computed average value, going to Step f; otherwise, storing
the computed average value as the third voltage and going to
Step f; and

(4), determining whether the third voltage is collected, if
yes, replacing the third voltage stored in the device with the
second voltage stored in the device and replacing the second
voltage stored in the device with the computed average value
and going to Step f; otherwise, storing the second voltage
stored in the device as the third voltage and replacing the
second voltage stored in the device with the computed aver-
age value and going to Step f;

the setting voltage according to a second predetermined
rule includes:

(1), determining whether the second voltage is collected, if
yes, going to (2); otherwise, storing the first voltage stored in
the device as the second voltage and replacing the first voltage
stored in the device with the computed average value and
going to Step f; and

(2), determining whether the third voltage is collected, if
yes, replacing the third voltage stored in the device with the
second voltage stored in the device, replacing the second
voltage stored in the device with the first voltage stored in the
device, replacing the first voltage stored in the device with the
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computed average value and going to Step f; otherwise, stor-
ing the second voltage stored in the device as the third voltage,
replacing the second voltage stored in the device with the first
voltage stored in the device, replacing the first voltage stored
in the device with the computed average value and going to
Step f;

and the predetermined requirement is that both difference
between the first voltage stored in the device and the second
voltage stored in the device and difference between the sec-
ond voltage stored in the device and the third voltage stored in
the device are greater than a third predetermined voltage
value.

The device is configured with a partial self-adaptability
flag and the partial self-adaptability flag is checked for in case
of a successful self-adaptability;

if the partial self-adaptability is not set, the method
includes:

(1), collecting voltage value, if the device stores the last
collected voltage value, going to (2); otherwise, going to (3);

(2), comparing the currently collected voltage value with
the last collected voltage value, if difference between the two
values is smaller than the first predetermined voltage value,
going to (3); otherwise, replacing the last collected voltage
value with the currently collected voltage value, clearing the
voltage value buffer, quitting and waiting for next entering;

(3), adding the currently collected voltage value to the
voltage value buffer and determining whether number of volt-
age values stored in the voltage value buffer reaches the first
predetermined value, if yes, going to (4); otherwise, quitting
and waiting for next entering;

(4), computing the average value of all voltage values
stored in the voltage value buffer and determining whether the
first voltage is collected, if yes, going to (5); otherwise, stor-
ing the computed average value as the first voltage and going
to (6);

(5), comparing the computed average value with the first
voltage stored in the device, if difference between the two
values is smaller than the second predetermined voltage
value, replacing the first voltage stored in the device with the
computed average value and going to (6); if difference
between the two values is not smaller than the second prede-
termined voltage value and the later is greater, setting voltage
according to the first predetermined rule and going to (6); if
difference between the two values is not smaller than the
second predetermined voltage value and the former is greater,
setting voltage according to the second predetermined rule
and going to (6);

(6), determining whether the first voltage, the second volt-
age and the third voltage are all collected, if yes, going to (7);
otherwise, quitting and waiting for next entering;

(7), determining whether the first voltage, the second volt-
age and the third voltage stored in the device are all satisfied
with the predetermined requirement, if yes, setting the partial
self-adaptability flag, setting a time-out of the partial self-
adaptability, quitting and the device waiting for receiving
data; otherwise, going to (8); wherein the predetermined
requirement is that among the first voltage, the second voltage
and the third voltage, difference between the middle-valued
voltage and the smallest-valued voltage and difference
between the largest-valued voltage and the middle-valued
voltage are all greater than a third predetermined voltage
value; and

(8), determining whether the predetermined resistor-
switching condition is satisfied with, if yes, checking for
status of the current load resistor, switching into the next load
resistor according to the predetermined rule, quitting, waiting
for next entering and collecting voltage according to the next
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load resistor; otherwise, the self-adaptability being failed,
quitting; wherein the predetermined resistor switching, con-
dition is that times of switching the resistor does not reach the
second predetermined value;

if the partial self-adaptability is set, the method includes:

(1), determining whether time-out of the partial self-adapt-
ability is exceeded, if yes, the self-adaptability being failed
and quitting; otherwise, collecting voltage value, and if the
device stores the last collected voltage value, going to (2);
otherwise, going to (3);

(2), comparing the currently collected voltage value with
the last connected voltage value, if difference between the
two values is smaller than the first predetermined voltage
value, going to (3); otherwise, replacing the last collected
voltage value with the currently collected voltage value,
clearing the voltage value buffer and going to (3);

(3), adding the currently collected voltage value to the
voltage value buffer and determining whether number of volt-
age values stored in the voltage value buffer reaches the third
predetermined value, if yes, going to (4); otherwise, quitting
and waiting for next entering;

(4), computing the average value of all voltage values
stored in the voltage value buffer, comparing the computed
average value with the first voltage stored in the device, if
difference between the two values is smaller than the second
predetermined voltage value, replacing the first voltage
stored in the device with the computed average value and
going to (7); otherwise, going to (5);

(5), comparing the computed average value with the sec-
ond voltage stored in the device, if difference between the two
values is smaller than the second predetermined voltage
value, replacing the second voltage stored in the device with
the computed average value and going to (7), otherwise,
going to (6);

(6), comparing the computed average value with the third
voltage stored in the device, if difference between the two
values is smaller than the second predetermined voltage to
value, replacing the third voltage stored in the device with the
computed average value and going to (7); otherwise, discard-
ing the computed average value, quitting and waiting for next
entering;

(7), determining whether the first voltage, the second volt-
age and the third voltage are all collected, if yes, going to (8);
otherwise, quitting and waiting for next entering;

(8), determining whether the first voltage, the second volt-
age and the third voltage stored in the device are all satisfied
with the predetermined requirement, if yes, quitting and the
device waiting for receiving data; otherwise, going to (9);
wherein the predetermined requirement is that among the first
voltage, second voltage and third voltage stored in the device,
difference between the middle-valued voltage and the small-
est-valued voltage and difference between the largest-valued
voltage and the middle-valued voltage are both greater than a
third predetermined voltage value; and

(9), determining whether the predetermined condition of
switching resistor is satisfied with, if yes, checking for status
of the current load resistor, switching into next load resistor
according to the predetermined rule, quitting and waiting for
next entering; otherwise, the self-adaptability being failed
and quitting; in which the predetermined condition of switch-
ing resistor is that times of switching resistor does not reach a
fourth predetermined value.

The device is configured with a flag of precisely collecting
gray voltage, and if the self-adaptability is not failed, the
method includes checking for the flag of precisely collecting
gray voltage;
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if the flag of precisely collecting gray voltage is not set, the
method includes:

(1), collecting voltage value and if the device stores the last
collected voltage value, going to (2); otherwise, going to (3);

(2), comparing the currently collected voltage value with
the last collected voltage value, if difference between the two
values is smaller than the first predetermined voltage value,
going to (3); otherwise, replacing the last collected voltage
value with the currently collected voltage value, clearing the
voltage value buffer and going to (3);

(3), storing the currently collected voltage value in the
voltage value buffer and determining whether number of volt-
age values stored in the voltage value buffer reaches the first
predetermined value, if yes, going to (4); otherwise, quitting
and waiting for next entering;

(4), computing the average value of all voltage values
stored in the voltage value buffer and determining whether the
first voltage is collected, if yes, going to (5); otherwise, stor-
ing the computed average value as the first voltage and going
to (6);

(5), comparing the computed average value with the first
voltage stored in the device, if difference between the two
values is smaller than the second predetermined voltage
value, replacing the first voltage stored in the device with the
computed average value and going to (6); if difference
between the two values is not smaller than the second prede-
termined voltage value and the later is greater, setting voltage
according to the first predetermined rule and going to (6); if
difference between the two values is not smaller than the
second predetermined voltage value and the former is greater,
setting voltage according to the second predetermined rule
and going to (6);

(6), determining whether the first voltage, the second volt-
age and the third voltage are all collected, if yes, going to (7);
otherwise, quitting and waiting for next entering;

(7), determining whether the first voltage, the second volt-
age and the third voltage stored in the device are all satisfied
with the predetermined requirement, if yes, setting the flag of
precisely collecting gray voltage, setting time-out of pre-
cisely collecting gray voltage, quitting and waiting for next
entering; otherwise, going to (8); wherein the predetermined
requirement is that among the first voltage, second voltage
and third voltage stored in the device, difference between the
middle-valued voltage and the smallest-valued voltage and
difference between the largest-valued voltage and the middle-
valued voltage are both greater than a third predetermined
voltage value; and

(8), determining whether the predetermined condition of
switching resistor is satisfied with, if yes, checking for status
of the current load resistor, switching into next load resistor
according to the predetermined rule, quitting, waiting for next
entering and collecting voltage according to the next load
resistor; otherwise, the self-adaptability being failed and quit-
ting; wherein the predetermined condition of switching resis-
tor is that times of switching resistor does not reach the
second predetermined value;

if the flag of precisely collecting gray voltage is set, the
method includes:

(1), determining whether time-out of precisely collecting
gray voltage is reached, if yes, the self-adaptability being
failed and quitting; otherwise, going to (2);

(2), collecting voltage value and determining whether dif-
ference between the currently collected voltage value and a
predetermined voltage stored in the device is smaller than a
fourth predetermined voltage value, if yes, going to (3); oth-
erwise, quitting and waiting for next entering; wherein the
predetermined voltage stored in the device is the middle-
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valued voltage among the first voltage, the second voltage and
the third voltage stored in the device;

(3), if the device stores the last collected voltage value,
going to (4); otherwise, going to (5);

(4), comparing the currently collected voltage value with
the last collected voltage value, if difference between the two
values is smaller than the first predetermined voltage value,
going to (5); otherwise, replacing the voltage value last col-
lected by the device with the currently collected voltage
value, clearing the voltage value buffer and going to (5);

(5), storing the currently collected voltage value in the
voltage value buffer and determining, whether number of
voltage values stored in the voltage value buffer reaches a fifth
predetermined value, if yes, going to (6); otherwise, quitting
and waiting for next entering; and

(6), computing the average value of all voltage values
stored in the voltage value buffer, replacing predetermined
voltage stored in the device with the computed average value,
resetting the flag of precisely collecting gray voltage and
quitting, the device waiting for receiving data.

The device sets a partial self-adaptability flag and a flag of
precisely collecting gray voltage and in case that the self-
adaptability is not failed, the method includes checking for
the flag of precisely collecting gray voltage,

if the flag of precisely collecting gray voltage is set, the
method includes:

(1), determining whether time-out of precisely collecting
gray voltage is reached, if yes, the self-adaptability being
failed and quitting; otherwise, going to (2);

(2), collecting voltage value and determining whether dit-
ference between the currently collected voltage value and the
predetermined voltage stored in the device is smaller than a
fourth predetermined voltage value, if yes, going to (3); oth-
erwise, quitting and waiting for next entering, wherein the
predetermined voltage stored in the device is a middle-value
voltage among the first voltage, the second voltage and the
third voltage stored in the device;

(3), if the device stores the last collected voltage value,
going to (4); otherwise, going to (5);

(4), comparing the currently collected voltage value with
the last collected voltage value, if difference between the two
values is smaller than the first predetermined voltage value,
going to (5); otherwise, replacing the last collected voltage
value with the currently collected voltage value, clearing the
voltage value buffer and going to (5);

(5), storing the currently collected voltage value in the
voltage value buffer and determining whether number of volt-
age values stored in the voltage value buffer reaches a fifth
predetermined value, if yes, going to (6); otherwise, quitting
and waiting for next entering; and

(6), computing the average value of all voltage values
stored in the voltage value buffer, replacing the predeter-
mined voltage stored in the device with the computed average
value, resetting the flag of precisely collecting gray voltage
and quitting, the device waiting for receiving data;

in case that the flag of precisely collecting gray voltage is
not set, the method includes checking for the part self-adapt-
ability flag,

in case that the flag of precisely collecting gray voltage is
set, the method includes:

(1), determining whether time-out of the partial self-adapt-
ability is reached, if yes, the self-adaptability being failed,
quitting and waiting for next entering; otherwise, collecting
voltage value and if the device stores the last collected voltage
value, going to (2); otherwise, going to (3);

(2), comparing the currently collected voltage value with
the last collected voltage value, if difference between the two
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values is smaller than the first predetermined voltage value,
going to (3); otherwise, replacing the last collected voltage
value with the currently collected voltage value, clearing the
voltage value buffer and going to (3);

(3), storing the currently collected voltage value in the
voltage value buffer and determining whether number of volt-
age values stored in the voltage value buffer reaches the third
predetermined value, if yes, going to (4); otherwise, quitting
and waiting for next entering;

(4), computing the average value of all voltage values
stored in the voltage value buffer, comparing the computed
average value with the first voltage stored in the device, if
difference between the two values is smaller than the second
predetermined voltage value, replacing the first voltage
stored in the device with the computed average value and
going to (7); otherwise, going to (5);

(5), comparing the computed average value with the sec-
ond voltage stored in the device, if difference between the two
values is smaller than the second predetermined voltage
value, replacing the second voltage stored in the device with
the computed average value and going to (7); otherwise,
going to (6);

(6), comparing the computed average value with the third
voltage stored in the device, if difference between the two
values is smaller than the second predetermined voltage
value, replacing the third voltage stored in the device with the
computed average value and going to (7); otherwise, discard-
ing the computed average value, quitting and waiting for next
entering;

(7), determining whether the first voltage, second voltage
and third voltage is all collected, if yes, going to (8); other-
wise, quitting and waiting for next entering;

(8), determining whether the first voltage, the second volt-
age and the third voltage stored in the device are all satisfied
with the predetermined requirement, if yes, quitting and wait-
ing for next entering; otherwise, going to (9); and

(9), determining whether the predetermined condition of
switching resistor is satisfied with, if yes, checking for status
of the current load resistor, switching into next load resistor
according to the predetermined rule, quitting and waiting for
next entering; otherwise, setting the self-adaptability failure
flag and quitting; wherein the predetermined resistor switch-
ing condition is that times of switching resistor does notreach
a fourth predetermined value;

in case that the part self-adaptability flag is not set, the
method includes:

(1) collecting voltage value and if the device stores the last
collected voltage value, going to (2); otherwise, going to (3);

(2), comparing the currently collected voltage value with
the last collected voltage value, if difference between the two
values is smaller than the first predetermined voltage value,
going to (3); otherwise, replacing the last collected voltage
value with the currently collected voltage value, clearing the
voltage value buffer, quitting and waiting for next entering;

(3), storing the currently collected voltage value in the
voltage value buffer and determining whether number of volt-
age values stored in the voltage value buffer reaches the first
predetermined value, if yes, going to (4); otherwise, quitting
and waiting for next entering;

(4), computing the average value of all voltage values
stored in the voltage value buffer and determining whether the
first voltage is collected, if yes, going to (5); otherwise, stor-
ing the computed average value as the first voltage and going
to (6);

(5), comparing the computed average value with the first
voltage stored in the device and if difference between the two
values is smaller than the second predetermined voltage
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value, replacing the first voltage value stored in the device
with the computed average value and going to (6); if differ-
ence between the two values is not smaller than the second
predetermined voltage value and the later is greater, setting
voltage according to the first predetermined rule and going to
(6); if difference between the two values is not smaller than
the second predetermined voltage value and the former is
greater, setting voltage according to the second predeter-
mined rule and going to (6);

(6), determining whether the first voltage, the second volt-
age and the third voltage are all collected, if yes, going to (7);
otherwise, quitting and waiting for next entering;

(7), determining whether the first voltage, the second volt-
age and the third voltage are all satisfied with the predeter-
mined requirement, if yes, setting the partial self-adaptability
flag and the flag of precisely collecting gray voltage, setting
the time-out of the part self-adaptability and the time-out of
the precisely collecting gray voltage and quitting, the device
waiting for receiving data; otherwise, going to (8); wherein
the predetermined requirement is that among the first voltage,
second voltage and third voltage, difference between the
middle-valued voltage and the smallest-valued voltage and
difference between the largest-valued voltage and the middle-
valued voltage is both greater than a third predetermined
voltage value; and

(8), determining whether the predetermined condition of
switching resistor is satisfied with, if yes, checking for status
of the current load resistor, switching into next load resistor
according to the predetermined rule, quitting and waiting for
next entering and collecting voltage according to the next
load resistor; otherwise, the self-adaptability being failed and
quitting; wherein the predetermined condition of switching
resistor is that times of switching resistor does not reach the
second predetermined value.

The predetermined condition is detecting timer interrup-
tion, in which the timer interruption is started when the device
receives a self-adaptability request and is closed when the
self-adaptability is completed or is failed, or when precise
collection of gray voltage is completed.

The device is deployed with five-level load resistors which
are identified as HH, H, M, L and LL in order of high-to-low
resistance;

the device controls conducting the load resistor M upon
receiving the self-adaptability request;

the predetermined rule is cycle switching, in an order of
M-L-LL-H-HH or cycle switching in an order of M-L.-H-LL.-
HH.

The self-adaptability failure flag is configured to determine
whether the self-adaptability is failed and if the self-adapt-
ability failure flag is set, the self-adaptability is identified as
failure;

a flag of the first voltage having been collected is config-
ured to determine whether the first voltage has been collected
and if the flag of the first voltage having been collected is set,
the first voltage is identified as having been collected;

a flag of the second voltage having been collected is con-
figured to determine whether the second voltage has been
collected and if the flag of the second voltage having been
collected is set, the second voltage is identified as having been
collected;

a flag of the third voltage having been collected is config-
ured to determine whether the third voltage has been collected
and if the flag of the third voltage having been collected is set,
the third voltage is identified as having been collected;

The invention has advantages of improving luminous
intensity adaptability of a screen and reducing rate of error
codes when collecting optical signal.



US 9,350,456 B2

11
BRIEF DESCRIPTION OF THE DRAWINGS

For clarifying the embodiments of the invention or techni-
cal solution of prior art, a simple description will be taken of
the drawings used in the embodiments and the prior art as
below. Obviously, the below-mentioned drawings are just
examples of the invention. A common person skill in the art
will obtain other drawings according to the provided draw-
ings without involving an inventive effort.

FIGS. 1-4, 5-a, 5-b, 6-a, 6-b and 7 are flow charts of a
method for improving luminous intensity adaptability pro-
vided by Embodiment 1 of the invention;

FIGS. 8-a to 8-d are flow charts of a complete self-adapt-
ability method provided by Embodiment 2 of the invention;

FIGS. 9-a and 9-b are flow charts of a complete self-
adaptability method provided by Embodiment 3 of the inven-
tion;

FIGS. 10-a and 10-b are flow charts of a complete self-
adaptability method provided by Embodiment 4 of the inven-
tion;

FIGS. 11-a and 11-4 are flow charst of a partial self-adapt-
ability method provided by Embodiment 5 of the invention;

FIG. 12 is a flow chart of a method of precisely collecting
gray voltage provided by Embodiment 6 of the invention; and

FIG. 13 is a diagram of a device of improving luminous
intensity adaptability provided by Embodiment 7 of the
invention.

DETAILED DESCRIPTION OF THE INVENTION

A clear and complete description will be taken of the solu-
tion of embodiments of the invention in conjunction with
drawings of embodiments of the invention. Obviously, the
described embodiments are just part of embodiments of the
invention, not the whole embodiments. Based on embodi-
ments of the invention, all other embodiments obtained by a
person skill in the art without involving an inventive effort
should fall within the scope of protection of the invention.

Embodiment 1

In order to improve luminous intensity adaptability of an
optical signal collecting device during collecting optical sig-
nal, a method for improving luminous intensity adaptability
of a screen during collecting optical signal is provided
according to the embodiment of the invention. In the method,
the device controls a predetermined load resistor to conduct
upon receiving a self-adaptability request, as shown in FIG. 1,
and the following steps are executed each time the device
detects that a predetermined condition is satisfied with.

Step 101, determining whether self-adaptability is failed, if
yes, restoring modifications on flags, variables and load resis-
tors made by the device, prompting error and shutting down
the device; otherwise, the device performing complete self-
adaptability of the device, specifically the complete self-
adaptability being executed in Steps 102-1 to 102-8.

As shown in FIGS. 2 to 4, Step 101 can be replaced with
Step 101' or Step 101" or Step 101".

Step 101", determining whether self-adaptability is failed,
if yes, restoring modifications on flags, variables and load
resistors made by the device and prompting error and shutting
down device; otherwise, checking for partial self-adaptability
flag, if the partial self-adaptability flag is set, performing
partial self-adaptability by executing Steps 103-1 to 103-9; if
the flag is not set, performing complete self-adaptability by
executing. Steps 102-1 to 102-8.

It is noted that Step 102-7 can be replaced with Step 102-7'
which includes determining whether first voltage, second
voltage and third voltage stored in the device are satisfied with
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predetermined requirement, if yes, setting time-out of the
partial self-adaptability flag and quitting; and the device wait-
ing for receiving data otherwise executing Step 102-8.

Step 101", determining whether self-adaptability is failed,
if yes, restoring modifications on flags, variables and load
resistors made by the device, prompting error and shutting
down the device; otherwise checking for a flag of precisely
collecting gray voltage, if the flag is set, precisely collecting
the gray voltage by executing Steps 104-1 to 104-6; if the flag
is not set, the device performing complete self-adaptability by
executing Steps 102-1 to 102-8.

Itis noted that Step 102-7 can be replaced with Step 102-7"
which includes determining whether first voltage, second
voltage and third voltage stored in the device are satisfied with
predetermined requirement, if yes, setting the flag of pre-
cisely collecting gray voltage and setting time-out of the
precisely collecting gray voltage, quitting and the device
waiting for receiving data; otherwise executing Step 102-8.

Step 101", determining, whether self-adaptability is failed,
if yes, restoring, modifications on flags, variables and load
resistors made by the device, prompting error and shutting
down the device; otherwise, checking for the flag of precisely
collecting gray voltage, if the flag is set, the device perform-
ing precisely collecting gray voltage by executing Steps
104-1 to 104-6; if the flag is not set, checking whether the
partial self-adaptability flag is set, and if yes, the device
performing partial self-adaptability by executing Steps 103-1
to 103-9; otherwise, the device performing complete self-
adaptability by executing Steps 102-1 to 102-8.

Itis noted that Step 103-8 can be replaced with Step 103-8'
and Step 102-7 can be replaced with Step 102-7"".

Step 103-8', determining whether the first voltage, the sec-
ond voltage and the third voltage stored in the device are
satisfied with predetermined requirement, if yes, quitting and
waiting for next entering; otherwise, executing Step 103-9.

Step 102-7"', determining whether the first voltage, the
second voltage and the third voltage stored in the device are
satisfied with predetermined requirement, if yes, setting the
partial self-adaptability flag and the flag of precisely collect-
ing gray voltage, setting time-out of the partial self-adaptabil-
ity and time-out of the precisely collecting gay voltage and
quitting, the device waiting for receiving data otherwise
executing Step 102-8.

As shown in FIGS. 5-¢ and 5-b, Steps 102-1 to 102-8
include following steps.

Step 102-1, collecting voltage value and determining
whether a last collected voltage value is stored in the device,
if yes, going to Step 102-2; otherwise, going to Step 102-3.

Step 102-2, comparing the currently collected voltage
value with the last collected voltage value, if difference
between the two values is smaller than a first predetermined
voltage value, going to Step 102-3; otherwise, replacing the
last collected voltage value with the currently collected volt-
age value, clearing a voltage value buffer and going to Step
102-3.

Step 102-3, storing the currently collected voltage value
into the voltage value buffer and determining whether number
of voltage values stored in the voltage value buffer reaches a
first predetermined value, if yes, going to Step 102-4; other-
wise, quitting and waiting for next entering.

Step 102-4, computing an average value of all voltage
values stored in the voltage value buffer and determining
whether the first voltage is collected, if yes, going to Step
102-5; otherwise, storing the computed average value as first
voltage and going to Step 102-6.

Step 102-5, comparing the computed average value with
the first voltage stored in the device, if difference between the
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two values is smaller than a second predetermined voltage
value, replacing the first voltage stored in the device with the
computed average value and going to Step 102-6; if differ-
ence between the two values is not smaller than the second
predetermined voltage value and the later is greater, setting
voltage according to a first predetermined rule and going to
Step 102-6; if difference between the two values is not smaller
than the second predetermined voltage value and the former is
greater, setting voltage according to a second predetermined
rule and going to Step 102-6.

Step 102-6, determining whether all of first voltage, second
voltage and third voltage are collected, if yes, going to Step
102-7; otherwise, quitting and waiting for the next entering.

Step 102-7, determining whether first voltage, second volt-
age and third voltage stored in the device are satisfied with
predetermined requirement, if yes, quitting and the device
waiting for receiving data; otherwise, going to Step 102-8.

Step 102-8, determining whether a predetermined resistor-
switching condition is reached, if yes, checking for status of
a current load resistor, switching into a next load resistor
according to a predetermined rule, quitting and waiting for
next entering and collecting voltage according to the next
load resistor; otherwise, considering that the self-adaptability
is failed, clearing the first voltage, second voltage, and third
voltage stored in the device and quitting.

As shown in FIGS. 6-a and 6-b, Steps 103-1 to 103-9
include the following steps.

Step 103-1, determining whether the time-out of the partial
self-adaptability is reached, if yes, considering that the self-
adaptability is failed and quitting; otherwise, collecting volt-
age value and determining whether the last collected voltage
value is stored in the device, if yes, going; to Step 103-2;
otherwise, directly going to Step 103-3.

Step 103-2, comparing the currently collected voltage
value with the last collected voltage value, if difference
between the two values is smaller than the first predetermined
voltage value, going to Step 103-3; otherwise, replacing the
last collected voltage value with the currently collected volt-
age value, clearing the voltage value buffer and going to Step
103-3.

Step 103-3, storing the currently collected voltage value
into the voltage value buffer and determining whether number
of'voltage values stored in the voltage value buffer reaches the
first predetermined value, if yes, going to Step 103-4; other-
wise, quitting and waiting for next entering.

Step 103-4, computing an average value of all voltage
values stored in the voltage value buffer and comparing the
computed average value with the first voltage stored in the
device, if difference between the two values is smaller than
the second predetermined voltage value, replacing the first
voltage stored in the device with the computed average value
and going to Step 103-7; otherwise going to Step 103-5.

Step 103-5, comparing the computed average value with
the second voltage stored in the device, if difference between
the two values is smaller than the second predetermined volt-
age value, replacing the second voltage stored in the device
with the computed average value and going to Step 103-7;
otherwise, going to Step 103-6.

Step 103-6, comparing the computed average value with a
third voltage stored in the device, if difference between the
two values is smaller than the second predetermined voltage
value, replacing the third voltage stored in the device with the
computed average value and going to Step 103-7; otherwise
discarding the computed average value, quitting and waiting
for next entering.
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Step 103-7, determining whether all of the first voltage,
second voltage and third voltage are collected, if yes, going to
Step 103-8; otherwise quitting and waiting for next entering.

Step 103-8, determining whether the first voltage, second
voltage and third voltage stored in the device are satisfied with
predetermined requirement, if yes, quitting and the device
waiting for receiving data; otherwise, going to Step 103-9.

Step 103-9, determining whether the predetermined resis-
tor switching condition is satisfied with, if yes, checking for
status of the current load resistor, switching into a next load
resistor according to a predetermined rule, quitting and wait-
ing for next entering and collecting voltage according to the
next load resistor; otherwise determining that the self-adapt-
ability is failed and quitting.

As shown in FIG. 7, Steps 104-1 to 104-5 include the
following steps.

Step 104-1, determining whether the time-out of the pre-
cisely collecting gray voltage is reached, if yes, considering
that the self-adaptability is failed and quitting; otherwise
going to Step 104-2.

Step 104-2, collecting a voltage value and determining
whether difference between the currently collected voltage
value and predetermined voltage stored in the device is
smaller than a fourth predetermined voltage value, if yes,
going to Step 104-3; otherwise, quitting and waiting for next
entering.

The predetermined voltage stored in the device is middle-
valued voltage among the first voltage, the second voltage and
the third voltage stored in the device.

Step 104-3, determining whether the last collected voltage
value is stored in the device, if yes, going to Step 104-4
otherwise, going to Step 104-5 directly.

Step 104-4, comparing the currently collected voltage
value with the last collected voltage value, if difference
between the two values is smaller than the first predetermined
voltage value, going to Step 104-5; otherwise, replacing the
last collected voltage value with the currently collected volt-
age value, clearing the voltage value buffer and going to Step
104-5.

Step 104-5, storing the currently collected voltage value
into the voltage value buffer and determining whether number
of voltage values stored in the voltage value buffer reaches a
third predetermined value, if yes, going to Step 104-6; other-
wise, quitting and waiting for next entering.

Step 104-6, computing an average value of all voltage
values stored in the voltage value buffer, replacing the prede-
termined voltage stored in the device with the computed
average value, setting the flag of precisely collecting gray
voltage and quitting, and the device waiting for receiving
data.

Preferably in the embodiment:

the predetermined condition can be, but not limited to, the
time when a timer interruption is detected;

the self-adaptability failure flag identifies whether self-
adaptability is failed and the flag being set identifies a failed
self-adaptability; a flag of the first voltage having been col-
lected identifies whether the first voltage has been collected
and the flag being set identifies that the first voltage has been
collected; a flag of the second voltage having been collected
identifies whether the second voltage has been collected and
the flag being set identifies that the second voltage has been
collected; a flag of the third voltage having been collected
identifies whether the third voltage has been collected and the
flag being set identifies that the third voltage has been col-
lected; and obviously, other methods can be used to identify
and details of them are omitted; and
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five-level load resistors are deployed in the device, which
are identified as HH, H, M, L and LL in order of high-to-low
resistance; the device conducts load resistor M upon receiv-
ing a self-adaptability request; the predetermined rule
includes cycle switching in an order of M-L-LL-H-HH or
cycle switching in an order of M-L-H-LL-HH; more load
resistors can be deployed in the device, and the initially con-
ducting load resistor and switching order can be set with the
same method.

Embodiment 2

As shown in FIGS. 8-a, 8-b, 8-c, and 8-d, the embodiment
of'the invention provides a complete self-adaptability method
performed by a device. The method includes the following
steps.

Step 201, collecting a voltage value and determining
whether a last collected voltage value is stored in the device,
if yes, going to Step 202 subsequently; otherwise storing a
currently collected voltage value as the last collected voltage
value and going to Step 204.

Specifically in the embodiment, the step of collecting a
voltage value includes that the device converts signal col-
lected from its screen into electrical signal via a sensor and
converts the electrical signal into a digital value, namely a
voltage value, via an AD converter.

Step 202, determining whether difference between the cur-
rently collected voltage value and the last collected voltage
value stored in the device is smaller than a predetermined
voltage value, if yes, going to Step 204; otherwise, going to
Step 203 subsequently.

Step 203, replacing the last collected voltage value stored
in the device with the currently collected voltage value, clear-
ing a voltage value buffer and quitting the self-adaptability
function.

Step 204, storing the currently collected voltage value in
the voltage value bufter.

Step 205, determining whether number of voltage values
stored in the voltage value buffer reaches a predetermined
value, if yes, going to Step 206 subsequently; otherwise quit-
ting the self-adaptability function.

Preferably, a variable of times is setup in the device.
Besides the step of storing the currently collected voltage
value in the voltage value buffer, Step 204 further includes:
updating the variable of times as the current variable of times
plus 1; besides the step of clearing the voltage value buffer,
Step 203 further includes: setting the variable of times to be 0;
and the step of determining whether number of the voltage
values stored in the voltage value buffer reaches a predeter-
mined value in Step 205 specifically includes: determining
whether variable of times is smaller than a predetermined
value.

Step 206, computing an average value of all voltage values
stored in the voltage value buffer.

Step 207, checking for a flag of black voltage having been
collected is set, if yes, going to Step 209; otherwise, going to
Step 208 subsequently.

Step 208, storing the computed average value as black
voltage and setting the flag of black voltage having been
collected and going to Step 228.

Step 209, determining whether difference between the
computed average value and the current stored black voltage
is smaller than a predetermined voltage value, if yes, going to
Step 210 subsequently; otherwise, going to Step 211.

Step 210, replacing the currently stored black voltage with
the computed average value and going to Step 228.

Step 211, determining whether the computed average
value is greater than the currently stored black voltage, if yes,
going to Step 217 otherwise, going to Step 212 subsequently.
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Step 212, checking for whether as flag of gray voltage
having been collected is set, if yes, going to Step 214; other-
wise, going to Step 213 subsequently.

Step 213, storing the currently stored black voltage as the
gray voltage, setting the flag of the gray voltage having been
collected, replacing the currently stored black voltage with
the computed average value and going to Step 228.

Step 214, checking for whether a flag of white voltage
having been collected is set, if yes, going to Step 216; other-
wise, going to Step 215 subsequently.

Step 215, storing the currently stored gray voltage as white
voltage and setting flag of white voltage having been col-
lected, replacing the currently stored gray voltage with the
currently stored black voltage, replacing the currently stored
black voltage with the computed average value and going to
Step 228.

Step 216, replacing the currently stored white voltage with
the currently stored gray voltage, replacing the currently
stored gray voltage with the currently stored black voltage,
replacing the currently stored black voltage with the com-
puted average value and going to Step 228.

Step 217, checking for whether the flag of gray voltage
having been collected is set, if yes, going to Step 219; other-
wise, going to Step 218 subsequently.

Step 218, storing the computed average value as gray volt-
age, setting the flag of gray voltage having been collected and
going to Step 228.

Step 219, determining whether difference between the
computed average value and the currently stored gray voltage
is smaller than a predetermined voltage value, if yes, going to
Step 220; otherwise, going to Step 221.

Step 220, replacing the currently stored gray voltage with
the computed average value and going to Step 228.

Step 221, determining whether the computed average
value is greater than the currently stored gray voltage, if yes,
going to Step 225; otherwise, going to Step 222 subsequently.

Step 222, checking for whether the flag of white voltage
having been collected is set, if yes, going to Step 224; other-
wise, going to Step 223 subsequently.

Step 223, storing the currently stored gray voltage as white
voltage, setting the flag of white voltage having been col-
lected, replacing the currently stored gray voltage with the
computed average value and going to Step 228.

Step 224, replacing the currently stored white voltage with
the currently stored gray voltage, replacing the currently
stored gray voltage with the computed average value and
going to Step 228.

Step 225, checking for whether the flag of white voltage
having been collected is set, if yes, going to Step 227; other-
wise, going to Step 226 subsequently.

Step 226, storing the computed average value as white
voltage, setting the flag white voltage having been collected
and going to Step 228.

Step 227, replacing the currently stored white voltage with
the computed average value and going to Step 228.

Step 228, determining whether the flag of black voltage
having been collected, the flag of gray voltage having been
collected and the flag of white voltage having been collected
are all set, if yes, going to Step 229 subsequently; otherwise,
quitting self-adaptability function.

Step 229, determining whether difference between the cur-
rently stored white voltage and the gray voltage, and differ-
ence between the gray voltage and the black voltage are both
greater than a predetermined voltage value, if yes, quitting the
self-adaptability function; otherwise going to Step 230 sub-
sequently.
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If the device is deployed with a partial self-adaptability
capability, and if the difference between the currently stored
white voltage and the gray voltage and difference between the
gray voltage and the black voltage are both greater than a
predetermined voltage value, then the step further includes:
setting the partial self-adaptability flag, resetting a flag of first
voltage having been collected, a flag of second voltage having
been collected and a flag of third voltage having been col-
lected, and setting time-out of self-adaptability.

If the device has a function of precisely collecting gray
voltage, and if difference between the currently stored white
voltage and the gray voltage and difference between the gray
voltage and the black voltage are both greater than a prede-
termined voltage value, then the step further includes: setting
aflag of precisely collecting gray voltage and setting time-out
of the precisely collecting gray voltage.

If the device has both function of partial self-adaptability
and function of precisely collecting gray voltage, and if dif-
ference between the currently stored white voltage and gray
voltage and difference between the gray voltage and black
voltage are both greater than a predetermined voltage value,
then the step further includes: setting the partial self-adapt-
ability flag and the flag of precisely collecting gray voltage,
resetting the flag of the first voltage having been collected, the
flag of the second voltage having been collected and the flag
of the third voltage having been collected, and setting time-
out of the part self-adaptability and time-out of precisely
collecting gray voltage.

Step 230, determining whether the maximum collecting
time is reached, if yes, going to Step 231 subsequently; oth-
erwise, quitting the self-adaptability function.

Specifically in the embodiment, whether the maximum
collecting time is reached is determined by the timer.

Step 231, updating a variable of times of switching resistor
and determining whether the updated variable of times of
switching resistor is greater than a number of predetermined
times, if yes, setting the self-adaptability failure flag and
clearing the currently stored black voltage, gray voltage and
white voltage, quitting the self-adaptability function; other-
wise going to Step 232 subsequently.

Specifically in the embodiment, the step of updating the
variable of times of switching the load resistor includes:
updating the variable of times of switching the load resistor as
the current variable of times of switching the load resistor
plus 1.

Step 232, checking for status of the load resistor, switching
the load resistor according to a predetermined rule and quit-
ting the self-adaptability function.

Preferably in the embodiment, five-level load resistors are
configured in the device, which are identified as HH, M, . and
LL in order of high-to-low resistance. When the device is
initialized, the load resistor M is set to be conducted, and then
acycle switching in an order of M-L-LL-H-HH or in an order
of M-L-H-LL-HH is performed, which is not limited herein.

Embodiment 3

As shown in FIGS. 9-a and 9-b, a complete self-adaptabil-
ity method performed by a device is provided in the embodi-
ment of the invention. The method includes the following
steps.

Steps 301-306 are the same as Steps 201-206 and therefore
are omitted herein.

Step 307, checking for whether a flag of white voltage
having been collected is set, if yes, going to Step 309; other-
wise, going to Step 308 subsequently.

Step 308, storing the computed average value as white
voltage, setting the flag of white voltage having been col-
lected and going to Step 328.
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Step 309, determining whether difference between the
computed average value and the currently stored white volt-
age is smaller than a predetermined value, if yes, going to
Step 310 subsequently; otherwise, going to Step 311.

Step 310, replacing the currently stored white voltage with
the computed average value and going to Step 328.

Step 311, determining whether the computed average
value is greater than the currently stored white voltage, if yes,
going to Step 312 subsequently; otherwise, going to Step 317.

Step 312, checking for whether a flag of gray voltage
having been collected is set, if yes, going to Step 314; other-
wise, going to Step 313 subsequently.

Step 313, storing the currently stored white voltage as gray
voltage, setting the flag of gray voltage having been collected,
replacing the currently stored white voltage with the com-
puted average value and going to Step 328.

Step 314 checking for whether a flag of black voltage
having been collected is set, if yes, going to Step 316; other-
wise, going to Step 315 subsequently.

Step 315, storing the currently stored gray voltage as black
voltage, setting the flag of black voltage having been col-
lected, replacing the currently stored gray voltage with the
currently stored white voltage, replacing the currently stored
white voltage with the computed average value and going to
Step 328.

Step 316, replacing the currently stored black voltage with
the currently stored gray voltage, replacing the currently
stored gray voltage with the currently stored white voltage,
replacing the currently white voltage with the computed aver-
age value and going to Step 328.

Step 317, checking for whether a flag of gray voltage
having been collected is set, if yes, going to Step 319; other-
wise, going to Step 318 subsequently.

Step 318, storing the computed average value as gray volt-
age, setting the flag of the gray voltage having been collected
and going to Step 328.

Step 319, determining whether difference between the
computed average value and the currently stored gray voltage
is smaller than predetermined voltage value, if yes, going to
Step 320 subsequently; otherwise, going to Step 321.

Step 320, replacing the currently stored gray voltage with
the computed average value and going to Step 328.

Step 321, determining whether the computed average
value is greater than the currently stored gray voltage, if yes,
going to Step 322 subsequently; otherwise, going to Step 325.

Step 322, checking for whether the flag of black voltage
having been collected is set, if yes, going to Step 324, other-
wise, going to Step 323 subsequently.

Step 323, storing the currently stored gray voltage as black
voltage and setting the flag of the black voltage having been
collected, replacing the currently stored gray voltage with the
computed average value and going to Step 328.

Step 324, replacing the currently stored black voltage with
the currently stored gray voltage, replacing the currently
stored gray voltage with the computed average value and
going to Step 328.

Step 325, checking for whether the flag of black voltage
having been collected is set, if yes, going to Step 327; other-
wise, going to Step 326.

Step 326, storing the computed average value as black
voltage, setting the flag of the black voltage having been
collected and going to step 328.

Step 327, replacing the currently stored black voltage with
the computed average value and going to Step 328.

Steps 328-332 are the same as Steps 228-232 and are
omitted herein.
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Embodiment 4

As shown in FIGS. 10-a and 10-5, a complete self-adapt-
ability method performed by a device is provided in the
embodiment of the invention. The method includes the fol-
lowing steps.

Steps 401-406 are the same as Steps 201-206 and therefore
are omitted herein.

Step 407, checking for whether a flag of gray voltage
having been collected is set, if yes, going to Step 409; other-
wise, going to Step 408 subsequently.

Step 408, storing the computed average value as gray volt-
age, setting a flag of gray voltage having been collected and
going to Step 434.

Step 409, determining whether difference between the
computed average value and the currently stored gray voltage
is smaller than a predetermined voltage value, if yes, going to
Step 410 subsequently; otherwise, going to Step 411.

Step 410, replacing the currently stored gray voltage with
the computed average value and going to Step 434.

Step 411, determining whether the computed average
value is greater than the currently stored gray voltage, if yes,
going to Step 423; otherwise, going to Step 412 subsequently.

Step 412, checking for whether the flag of black voltage
having been collected is set, if yes, going to Step 414; other-
wise, going to Step 413 subsequently.

Step 413, storing the computed average value as black
voltage, setting the flag of black voltage having been col-
lected and going to Step 434.

Step 414, determining whether difference between the
computed average value and the currently stored black volt-
age is smaller than a predetermined voltage, if yes, going to
Step 415 subsequently; otherwise, going to Step 416.

Step 415, replacing the currently stored black voltage with
the computed average value, and going to Step 434.

Step 416, determining whether the computed average
value is greater than the currently stored black voltage, if yes,
going to Step 420; otherwise, going to Step 417 subsequently.

Step 417, checking for whether flag of white voltage hav-
ing been collected is set, if yes, going to Step 419; otherwise,
going to Step 418 subsequently.

Step 418, storing the currently stored gray voltage as white
voltage and setting the flag of white voltage having been
collected, replacing the currently stored gray voltage with the
currently stored black voltage and replacing the currently
stored black voltage with the computed average value and
going to Step 434.

Step 419, replacing the currently stored white voltage with
the currently stored gray voltage, replacing the currently
stored gray voltage with the currently stored black voltage,
replacing the currently stored black voltage with the com-
puted average value and going to Step 434.

Step 420, checking for whether flag of white voltage hav-
ing been collected is set, if yes, going to Step 422; otherwise,
going to Step 421 subsequently.

Step 421, storing the currently stored gray voltage as white
voltage and setting the flag of white voltage having been
collected, replacing the currently stored gray voltage with the
computed average value and going to Step 434.

Step 422, replacing the currently stored white voltage with
the currently stored gray voltage, replacing the currently gray
voltage with the computed average value and going to Step
434.

Step 423 checking for whether flag of white voltage having
been collected is set, if yes, going to Step 425; otherwise,
going to Step 424 subsequently.
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Step 424, storing the computed average value as white
voltage and setting the flag of white voltage having been
collected and going to Step 434.

Step 425, determining whether difference between the
computed average value and the currently stored white volt-
age is smaller than a predetermined voltage value, if yes,
going to Step 426 subsequently; otherwise, going to Step 427.

Step 426, replacing the currently stored white voltage with
the computed average value and going to Step 434.

Step 427, determining whether the computed average
value is greater than the currently stored white voltage, if yes,
going to Step 428 subsequently; otherwise, going to Step 431.

Step 428, checking for whether flag of black voltage having
been collected is set, if yes, going to Step 430; otherwise
going to Step 429.

Step 429, storing the currently stored gray voltage as black
voltage and setting flag of the black voltage having been
collected, replacing the currently stored gray voltage with the
currently stored white voltage, replacing the currently stored
white voltage with the computed average value and going to
Step 434.

Step 430, replacing the currently stored black voltage with
the currently stored gray voltage, replacing the currently
stored gray voltage with the currently stored white voltage,
replacing the currently stored white voltage with the com-
puted average value and going to Step 434.

Step 431, checking for whether flag of black voltage having
been collected is set, if yes, going to Step 433; otherwise,
going to Step 432 subsequently.

Step 432, storing the currently stored gray voltage as black
voltage, setting flag of black voltage having been collected,
replacing the currently stored gray voltage with the computed
average value and going to Step 434.

Step 433, replacing the currently store black voltage with
the currently stored gray voltage, replacing the currently
stored gray voltage with the computed average value and
going to Step 434.

Steps 434-438 are the same as Steps 228-232 and therefore
are omitted herein.

Embodiment 5

As shown in FIGS. 11-a and 11-4, a partial self-adaptabil-
ity method performed by a device is provided in the embodi-
ment of the invention. In the method, the device determines
whether the partial self-adaptability time-out is exceeded, if
yes, a self-adaptability failure flag is set and a self-adaptabil-
ity function is quit; otherwise, the following steps are
executed.

Steps 501-506 are the same with Steps 201-206 and there-
fore are omitted herein.

Step 507, determining whether difference between the
computed average value and the currently stored black volt-
age is smaller than a predetermined voltage value, if yes,
going to Step 508 subsequently; otherwise, going to Step 509.

Step 508, replacing the currently stored black voltage with
the computed average value, setting flag of black voltage
having been collected and going to Step 513.

Step 509, determining whether difference between the
computed average value and the currently stored gray voltage
is smaller than a predetermined voltage value, if yes, going to
Step 510 subsequently; otherwise, going to Step 511.

Step 510, replacing the currently stored gray voltage with
the computed average value, setting flag of gray voltage hav-
ing been collected and going to Step 513.

Step 511, determining whether difference between the
computed average value and currently stored white voltage is
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smaller than a predetermined voltage value, if yes, going to
Step 512 subsequently; otherwise, quitting the self-adaptabil-
ity function.

Step 512, replacing the currently stored white voltage with
the computed average value, setting flag of white voltage
having been collected and going to Step 513.

Step 513, determining whether flag of the black voltage
having been collected, flag of gray voltage having been col-
lected and flag of white voltage having been collected are all
set, if yes, going to Step 514 subsequently; otherwise, quitting
the self-adaptability function.

Step 514, determining whether difference between the cur-
rently stored white voltage and gray voltage and difference
between the gray voltage and the black voltage are both
greater than a predetermined voltage value, if yes, quitting the
self-adaptability function; otherwise, going to Step 515 sub-
sequently.

If the device is configured with a flag of precisely collect-
ing gray voltage and if difference between the currently
stored white voltage and the gray voltage and difference
between the currently stored gray voltage and the black volt-
age are both greater than a predetermined value, then the step
further includes: setting the flag of precisely collecting the
gray voltage and setting time-out of precisely collecting gray
voltage.

Step 515, determining whether a maximum collecting time
is reached, if yes, going to Step 516 subsequently; otherwise,
quitting the self-adaptability function.

Specifically in the embodiment, the maximum collecting
time is determined by to timer.

Step 516, updating a variable of times of switching resistor
and determining whether the updated variable of times of
switching resistor is greater than a predetermined value, if
yes, setting the self-adaptability failure flag, clearing the cur-
rently stored black voltage, gray voltage and white voltage,
quitting the self-adaptability function; otherwise, going to
Step 517 subsequently.

Specifically in the embodiment, the step of updating the
variable of times of switching load resistor includes: updating
the variable of times of switching load resistor as the current
variable of times of switching load resistor plus 1.

Step 517, checking for status of the load resistor, switching
the load resistor according to a predetermined rule and quit-
ting the self-adaptability function.

Preferably in the embodiment, the device is configured
with five-level load resistors which are identified as HH, H,
M, L, LL in order of high-to-low resistance. When the device
is initialized, the load resistor M is set to be conducted and a
cycle switching in an order of M-L-LL-H-HH or in an order
of M-L-H-LL-HH is performed, which is not limited herein.

In the embodiment, the comparing order of the computed
average value with the black voltage, gray voltage and white
voltage currently stored in the device is not limited.

Embodiment 6

As shown in FIG. 12, a method of precisely collecting gray
voltage performed by a device is provided in the embodiment
of the invention. In the method, the device determines
whether time-out of precisely collecting gray voltage is
reached, if yes, a self-adaptability failure flag is set and a
self-adaptability function is quit; otherwise, the following
steps are executed.

Step 601, collecting voltage value.

Specifically in the embodiment, the step of collecting volt-
age value includes that the device converts optical signal
collected from its screen into electrical signal via a sensor and
converts the electrical signal into a digital number, ie. a
voltage value, via an AD converter.
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Step 602, determining whether the currently collected volt-
age value is within a predetermined range of the currently
stored gray voltage, if yes, going to Step 604; otherwise,
going to Step 603 subsequently.

Specifically, the step of determining whether the currently
collected voltage value is within a predetermined range of the
currently stored gray voltage includes: determining difter-
ence between the currently collected voltage value and the
currently stored gray voltage is smaller than a predetermined
voltage value, if yes, considering that the currently collected
voltage value is within the predetermined range of the gray
voltage; otherwise, considering the currently collected volt-
age value is not within the predetermined range of the gray
voltage.

Step 603, clearing a voltage value buffer and quitting a
self-adaptability function.

Step 604, determining whether a last collected voltage
value is stored in the device, if yes, going to Step 605; other-
wise, storing, the currently collected voltage value as last
collected voltage value and going to Step 607.

Step 605, determining whether difference between the cur-
rently collected voltage value and the last collected voltage
value stored in the device is smaller than a predetermined
voltage value, if yes, going to Step 607; otherwise, going to
Step 606 subsequently.

Step 606, replacing the last collected voltage value stored
in the device with the currently collected voltage value, clear-
ing the voltage value buffer and going to Step 607.

Step 607, storing the currently collected voltage value into
the voltage value bufter.

Step 608, determining whether number of voltage values
stored in the voltage value buffer reaches a predetermined
value, if yes, going to Step 609; otherwise, quitting the self-
adaptability function.

Preferably, the device is configured with a variable of
times, and the step of storing the currently collected voltage
value into the voltage value buffer in Step 607 further
includes: updating the variable of times to be the current
variable of times plus 1, and the step of clearing the voltage
value buffer in Steps 603, 606 and 610 further includes:
setting the variable of times to be 0; and the step of determin-
ing whether number of voltage values stored in the voltage
value buffer reaches a predetermined value in Step 608 spe-
cifically includes: determining whether the variable of times
is not smaller than the predetermined value.

Step 609, computing an average value of all voltage values
stored in the voltage value buffer and replacing the currently
stored gray voltage with the computed average value.

Step 610, resetting the flag of precisely collecting gray
voltage, clearing the voltage value buffer, setting time-out of
receiving optical data and quitting the self-adaptability func-
tion.

Embodiment 7

In order to improve luminous intensity adaptability during
collecting optical signal by a screen of an optical signal col-
lecting device, a device of improving luminous intensity
adaptability during a screen collects optical signal is provided
in the embodiment of the invention. As shown in FIG. 13, the
device includes a receiving module 701, a controlling module
702, a optical module 703, a load module 704 and a power
module 705. Functions of the modules are discussed as below.

The receiving module 701 is configured to receive a request
of self-adaptability.

The controlling module 702 is configured to

control initializing the device when the receiving module
701 receives the self-adaptability request, and detect whether
the device is satisfied with a condition of entering self-adapt-
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ability function entry upon finishing initialization, and in case
that the device is satisfied with the condition, detect a self-
adaptability failure flag, and in case that the self-adaptability
failure flag is set, set variables and flags having been modified
in process of self-adaptability to be initial values or initial
status, prompt error and control shutting off the device; and in
case that the self-adaptability failure flag is not set, perform
complete self-adaptability;

or control initializing the device when the receiving mod-
ule 701 receives the self-adaptability request, and to detect
whether the device is satisfied with a condition of entering the
self-adaptability function entry upon finishing initialization,
and in case that the device is satisfied with the condition,
check for a self-adaptability failure flag, and in case that the
self-adaptability failure flag is set, set variables and flags
having been modified in process of self-adaptability to be
initial values or initial status, prompt error and control shut-
ting off the device; in case that the self-adaptability failure
flag is not set, check for a flag of precisely collecting gray
voltage, if the flag of precisely collecting gray voltage is set
and time-out of precisely collecting gray voltage is not
exceeded, precisely collect the gray voltage; if the flag of
precisely collecting gray voltage is not set, perform complete
self-adaptability;

or control initializing the device when the receiving mod-
ule 701 receives the self-adaptability request and detect
whether the device is satisfied with a condition of entering the
self-adaptability function entry upon finishing initialization,
and in case that the device is satisfied with the condition,
detect a self-adaptability failure flag, and in case that the
self-adaptability failure flag is set, set variables and flags
haying been modified in process of is self-adaptability to be
initial values or initial status, prompt error and control shut-
ting off the device; in case that the self-adaptability failure
flag is not set, detect a partial self-adaptability flag, if the
partial self-adaptability is set and time-out of partial self-
adaptability is reached, reset the partial self-adaptability flag
and perform complete self-adaptability setting and perform
the complete self-adaptability upon finishing the setting, if
the partial self-adaptability flag is set and time-out of partial
self-adaptability is not reached, perform partial self-adapt-
ability; if the partial self-adaptability flag is not set, perform
complete self-adaptability;

or control initializing the device when the receiving mod-
ule 701 receives a self-adaptability request, and detect
whether the device is satisfied with a condition of entering the
self-adaptability function entry upon finishing initialization,
and in case that the device is satisfied with the condition,
detect a self-adaptability failure flag, and in case that the
self-adaptability failure flag is set, set variables and flags
having been modified in process of self-adaptability to be
initial values or initial status, prompt error and control shut-
ting off the device; and in case that the self-adaptability fail-
ure flag is not set, detect a flag of precisely collecting, gray
voltage, and in case the flag of precisely collecting gray
voltage is set and time-out of precisely collecting gray voltage
is not reached, precisely collect gray voltage; in case that the
flag, of precisely collecting gray voltage is not set, detect a
partial self-adaptability flag, in case the partial self adaptabil-
ity flag is set and the time-out of partial self-adaptability is
reached, reset the partial self-adaptability flag and perform
complete self-adaptability upon completing the setting; in
case the partial self-adaptability flag is set and the time-out of
part-adaptability is not reached, perform the partial self-
adaptability; in case that the partial self-adaptability flag is
not set, perform complete self-adaptability.
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The optical module 703 is configured to collect optical
signal.

The load module 704 is configured to provide load for the
optical module 703 and switch the load resistor under the
control of the controlling module 702.

The power module 705 is configured to supply power to the
device.

Specifically, the controlling module 702 includes an ini-
tialization unit 702-1, a detecting unit 702-2, a optical con-
trolling unit 702-3, an AD unit 702-4, a determining unit
702-5, a computing unit 702-6, a storing unit 702-7, a load
controlling unit 702-8, a timing unit 702-9 and an oscillator
unit 702-10. The above units are of functions as below.

The initialization unit 702-1 is configured to control ini-
tializing the device after the receiving module 701 receives
triggering information.

The detecting module 702-2 is configured to detect
whether the device is satisfied with a condition of entering
entry of self-adaptability function entry upon finishing ini-
tialization and check for a self-adaptability failure flag and a
self-adaptability completion flag.

The determining unit 702-5 is configured to determine
whether time-out of precisely collecting gray voltage is
reached and time-out of partial self-adaptability is reached.

The storing unit 702-7 is configured to store all flags used
in the process of self-adaptability.

The timing unit 702-9 is configured to set time-out of
precisely collecting gray voltage and time-out of partial self-
adaptability.

The oscillator unit 702-10 is configured to provide a refer-
ence clock for the device.

The optical controlling unit 702-3, the AD unit 702-4, the
computing unit 702-6 and the load controlling unit 702-8 are
configured to realize complete self-adaptability, partial self-
adaptability and precisely collection of gray voltage.

The above-mentioned embodiments are only preferred
embodiments of the invention and all common modifications
and substitutions made by a technician skill in the art within
the technical solution scope of the invention should fall below
the scope of protection of the invention.

What is claimed is:

1. A method for improving luminous intensity adaptability
of an optical signal collecting device, wherein the device
controls a predetermined load resistor to conduct upon receiv-
ing a self-adaptability request, the device collects and sets a
voltage upon being satisfied with a predetermined condition,
and the load resistor has an influence on collecting of the
voltage, the method comprising:

Step a, determining whether a self-adaptability is failed, if
yes, restoring modifications on flags, variables and load
resistors, prompting error and quitting; otherwise, col-
lecting a voltage value and if the device stores a last
collected voltage value, going to Step b; otherwise going
to Step c;

Step b, comparing currently collected voltage value with
the last collected voltage value, if difference between the
currently collected voltage value and the last collected
voltage value is smaller than a predetermined voltage
value, going to Step c; otherwise replacing the last col-
lected voltage value with the currently collected voltage
value, clearing a voltage value buffer and going to Step
c

Step c, adding the currently collected voltage value to the
voltage value buffer and determining whether number of
voltage values stored in the voltage value buffer reaches
a first predetermined voltage value, if yes, going to Step
d; otherwise, quitting and waiting for next entering;
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Step d, computing an average value of all voltage values
stored in the voltage value buffer and determining
whether a first voltage is reached, if yes, going to Step e;
otherwise storing the computed average value as the first
voltage and going to Step f;

Step e, comparing the computed average value with the
first voltage stored in the device, if difference between
the computed average value and the first voltage is
smaller than a second predetermined voltage value,
replacing the first voltage stored in the device with the
computed average value and going to Step f; if differ-
ence between the computed average value and the first
voltage is not smaller than the second predetermined
voltage value and the first voltage is greater than the
computed average value, setting the voltage according to
a first predetermined rule and going to Step f; if differ-
ence between the computed average value and the first
voltage is not smaller than the second predetermined
voltage value and the computed average value is greater
than the first voltage, setting the voltage according to a
second predetermined rule and going to Step f;

Step f, determining whether the first voltage, a second
voltage and a third voltage are all collected, if yes, going
to Step g; otherwise, quitting and waiting for next enter-
ing;

Step g, determining whether the first voltage, the second
voltage and the third voltage stored in the device are all
satisfied with a predetermined requirement, if yes, quit-
ting and the device waiting for receiving data; otherwise
going to Step h; and

Step h, determining whether a predetermined condition of
switching resistor is satisfied, if yes, checking for status
of a current load resistor, switching into a next load
resistor according to a third predetermined rule, quitting
and waiting for next entering and collecting voltage
according to the next load resistor; otherwise, the self-
adaptability being failed, clearing the first voltage, the
second voltage and the third voltage stored in the device
and quitting; wherein the predetermined condition of
switching resistor is that times of switching resistor does
not reach the second predetermined voltage value.

2. The method of claim 1, wherein the device stores the first
voltage, the second voltage and the third voltage in a high-to-
low voltage value order of , the third voltage, the second
voltage and the first voltage, correspondingly,

the setting voltage according to a first predetermined rule
comprises:

(1) determining whether the second voltage is collected, if
yes, going to (2); otherwise replacing the first voltage
stored in the device with the computed average value,
storing the first voltage stored in the device as the second
voltage and going to Step f; and

(2) determining whether the third voltage is collected, if
yes, replacing the third voltage stored in the device with
the second voltage stored in the device and replacing the
second voltage stored in the device with the first voltage
stored in the device and replacing the first voltage stored
in the device with the computed average value and going
to Step f;

otherwise, storing the second voltage stored in the device
as the third voltage and replacing the second voltage
stored in the device with the first voltage stored in the
device and replacing the first voltage stored in the device
with the computed average value and going to Step f;

the setting voltage according to a second predetermined
rule comprises:
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(1) determining whether the second voltage is collected, if
yes, going to (2); otherwise, storing the computed aver-
age value as the second voltage and going to Step f;,

(2) comparing the computed average value with the second
voltage stored in the device, if difference between the
two values is smaller than the second predetermined
voltage value, replacing the second voltage stored in the
device with the computed average value and going to
Step f; if difference between the two values is not smaller
than the second predetermined voltage value and the
second voltage value stored in the device is greater,
going to (3) subsequently; and if difference between the
two values is not smaller than the second predetermined
voltage value and the computed average value is greater,
going to (4);

(3) determining whether the third voltage is collected, if
yes, replacing the third voltage stored in the device with
the second voltage stored in the device and replacing the
second voltage stored in the device with the computed
average value and going to Step f; otherwise, storing the
second voltage stored in the device as the third voltage
and replacing the second voltage stored in the device
with the computed average value and going to Step f; and

(4) determining whether the third voltage is collected, if
yes, replacing the third voltage stored in the device with
the computed average value and going to Step f, other-
wise, storing the computed average value as the third
voltage and going to Step f;

and the predetermined requirement is that both difference
between the third voltage stored in the device and the
second voltage stored in the device and difference
between the second voltage stored in the device and the
first voltage stored in the device are greater than a third
predetermined voltage value.

3. The method of claim 1, wherein the device stores the first
voltage, the second voltage and the third voltage in a high-to-
low voltage value order of, the third voltage, the first voltage
and the second voltage, correspondingly,

the setting voltage according to a first predetermined rule
comprises:

(1) determining whether the second voltage is collected, if
yes, going to (2); otherwise, storing the computed aver-
age value as the second voltage and going to Step f;,

(2) comparing the computed average value with the second
voltage stored in the device, if difference between the
two values is smaller than the second predetermined
voltage value, replacing the second voltage stored in the
device with the computed average value and going to
Step f; if difference between the two values is not smaller
than the second predetermined voltage value and the
later is greater, going to (3) subsequently; if difference
between the two values is not smaller than the second
predetermined voltage value and the former is greater,
going to (4);

(3) determining whether the third voltage is collected, if
yes, replacing the third voltage stored in the device with
the first voltage stored in the device and replacing the
first voltage stored in the device with the second voltage
stored in the device and replacing the second voltage
stored in the device with the computed average value and
going to Step f; otherwise, storing the first voltage stored
in the device as the third voltage and replacing the first
voltage stored in the device with the second voltage
stored in the device and replacing the second voltage
stored in the device with the computed average value and
going to Step f;, and
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(4) determining whether the third voltage is collected, if
yes, replacing the third voltage stored in the device with
the first voltage stored in the device and replacing the
first voltage stored in the device with the computed
average value and going to Step f; otherwise, storing the
first voltage stored in the device as the third voltage and
replacing the first voltage stored in the device with the
computed average value and going to Step f;

the setting voltage according to a second predetermined

28

smaller than the second predetermined voltage value and
the former is greater, going to (4);

(3) determining whether the third voltage is collected, if
yes, replacing the third voltage stored in the device with
the computed average value, going to Step f; otherwise,
storing the computed average value as the third voltage
and going to Step f; and

(4) determining whether the third voltage is collected, if
yes, replacing the third voltage stored in the device with

rule comprises: 10 the second voltage stored in the device and replacing the
(1) determining whether the third voltage is collected, if second voltage stored in the device with the computed
yes, going to (2); otherwise storing the computed aver- average value and going to Step f; otherwise, storing the
age value as the third voltage and going to Step f; second voltage stored in the device as the third voltage
(2) comparing the computed average value with the third | and replacing the second voltage stored in the device
voltage stored in the device, if difference between the with the computed average value and going to Step f;
two values is smaller than the second predetermined the setting voltage according to a second predetermined
voltage value, replacing the third voltage stored in the rule comprises:
device with the computed average value; if difference (1) determining whether the second voltage is collected, if
between the two values is not smaller than the second 20 yes, going to (2); otherwise, storing the first voltage
predetermined voltage value and the later is greater, stored in the device as the second voltage and replacing
going to (3) subsequently; if difference between the two the first voltage stored in the device with the computed
values is not smaller than the second predetermined average value and going to Step f; and
voltage value and the former is greater, going to (4); (2) determining whether the third voltage is collected, if
(3) determining whether the second voltage is collected, if 25 yes, replacing the third voltage stored in the device with
yes, replacing the second voltage stored in the device the second voltage stored in the device, replacing the
with the first voltage stored in the device and replacing second voltage stored in the device with the first voltage
the first voltage stored in the device with the computed stored in the device, replacing the first voltage stored in
average value and going to Step f; otherwise, storing the the device with the computed average value and going to
first voltage stored in the device as the second voltage 30 Step f; otherwise, storing the second voltage stored in
and replacing the first voltage stored in the device with the device as the third voltage, replacing the second
the computed average value and going to Step f; and voltage stored in the device with the first voltage stored
(4) determining whether the second voltage is collected, if in the device, replacing the first voltage stored in the
yes, replacing the second voltage stored in the device device with the computed average value and going to
with the first voltage stored in the device and replacing 35 Step f;
the first voltage stored in the device with the third volt- and the predetermined requirement is that both difference
age stored in the device and replacing the third voltage between the first voltage stored in the device and the
stored in the device with the computed average value and second voltage stored in the device and difference
going to Step f; otherwise, storing the first voltage stored between the second voltage stored in the device and the
in the device as the second voltage and replacing the first 40 third voltage stored in the device are greater than a third

voltage stored in the device with the third voltage stored
in the device and replacing the third voltage stored in the

predetermined voltage value.
5. The method of claim 1, wherein the device is configured

device with the computed average value and going to
Step f;
and the predetermined requirement is that both difference 45

with a partial self-adaptability flag and the partial self-adapt-
ability flag is checked for in case of a successful self-adapt-
ability;

between the third voltage stored in the device and the
first voltage stored in the device and difference between
the first voltage stored in the device and the second
voltage stored in the device are greater than a third

if the partial self-adaptability is not set, the method com-
prises:

(1) collecting voltage value, if the device stores the last
collected voltage value, going to (2); otherwise, going to

predetermined voltage value. 50 3);

4. The method of claim 1, wherein the device stores the first (2) comparing the currently collected voltage value with
voltage, the second voltage and the third voltage in a high-to- the last collected voltage value, if difference between the
low voltage value order of the first voltage, the second voltage two values is smaller than the first predetermined volt-
and the third voltage, correspondingly, age value, going to (3); otherwise, replacing the last

the setting voltage according to the first predetermined rule 55 collected voltage value with the currently collected volt-

comprises: age value, clearing the voltage value buffer, quitting and

(1) determining whether the second voltage is collected, if waiting for next entering;

yes, going to (2); otherwise, storing the computed aver- (3) adding the currently collected voltage value to the volt-
age value as the second voltage and going to Step f; age value buffer and determining whether number of

(2) comparing the computed average value with the second 60 voltage values stored in the voltage value buffer reaches

voltage stored in the device, if difference between the the first predetermined value, if yes, going to (4); other-
two values is smaller than the second predetermined wise, quitting and waiting for next entering;

voltage value, replacing the second voltage stored in the (4) computing the average value of all voltage values stored
device with the computed average value; if difference in the voltage value buffer and determining whether the
between the two values is not smaller than the second 65 first voltage is collected, if yes, going to (5); otherwise,

voltage value and the later is greater, going to (3) sub-
sequently; if difference between the two values is not

storing the computed average value as the first voltage
and going to (6);



US 9,350,456 B2

29

(5) comparing the computed average value with the first
voltage stored in the device, if difference between the
two values is smaller than the second predetermined
voltage value, replacing the first voltage stored in the
device with the computed average value and going to
(6); if difference between the two values is not smaller
than the second predetermined voltage value and the
later is greater, setting voltage according to the first
predetermined rule and going to (6); if difference
between the two values is not smaller than the second
predetermined voltage value and the former is greater,
setting voltage according to the second predetermined
rule and going to (6);

(6) determining whether the first voltage, the second volt-
age and the third voltage are all collected, if yes, going to
(7); otherwise, quitting and waiting for next entering;

(7) determining whether the first voltage, the second volt-
age and the third voltage stored in the device are all
satisfied with the predetermined requirement, if yes,
setting the partial self-adaptability flag, setting a time-
out of the partial self-adaptability, quitting and the
device waiting for receiving data; otherwise, going to
(8); wherein the predetermined requirement is that
among the first voltage, the second voltage and the third
voltage, difference between the middle-valued voltage
and the smallest-valued voltage and difference between
the largest-valued voltage and the middle-valued volt-
age are all greater than a third predetermined voltage
value; and

(8) determining whether the predetermined resistor-
switching condition is satisfied with, if yes, checking for
status of the current load resistor, switching into the next
load resistor according to the predetermined rule, quit-
ting, waiting for next entering and collecting voltage
according to the next load resistor; otherwise, the self-
adaptability being failed, quitting; wherein the predeter-
mined resistor switching condition is that times of
switching the resistor does not reach the second prede-
termined value;

if the partial self-adaptability is set, the method comprises:

(1) determining whether time-out of the partial self-adapt-
ability is exceeded, if yes, the self-adaptability being
failed and quitting; otherwise, collecting voltage value,
and if the device stores the last collected voltage value,
going to (2); otherwise, going to (3);

(2) comparing the currently collected voltage value with
the last connected voltage value, if difference between
the two values is smaller than the first predetermined
voltage value, going to (3); otherwise, replacing the last
collected voltage value with the currently collected volt-
age value, clearing the voltage value buffer and going to
3):

(3) adding the currently collected voltage value to the volt-
age value buffer and determining whether number of
voltage values stored in the voltage value buffer reaches
the third predetermined value, if yes, going to (4); oth-
erwise, quitting and waiting for next entering;

(4) computing the average value of all voltage values stored
in the voltage value buffer, comparing the computed
average value with the first voltage stored in the device,
if difference between the two values is smaller than the
second predetermined voltage value, replacing the first
voltage stored in the device with the computed average
value and going to (7); otherwise, going to (5);

(5) comparing the computed average value with the second
voltage stored in the device, if difference between the
two values is smaller than the second predetermined
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voltage value, replacing the second voltage stored in the
device with the computed average value and going to
(7); otherwise, going to (6);

(6) comparing the computed average value with the third
voltage stored in the device, if difference between the
two values is smaller than the second predetermined
voltage value, replacing the third voltage stored in the
device with the computed average value and going to
(7); otherwise, discarding the computed average value,
quitting and waiting for next entering;

(7) determining whether the first voltage, the second volt-
age and the third voltage are all collected, if yes, going to
(8); otherwise, quitting and waiting for next entering;

(8) determining whether the first voltage, the second volt-
age and the third voltage stored in the device are all
satisfied with the predetermined requirement, if yes,
quitting and the device waiting for receiving data; oth-
erwise, going to (9); wherein the predetermined require-
ment is that among the first voltage, second voltage and
third voltage stored in the device, difference between the
middle-valued voltage and the smallest-valued voltage
and difference between the largest-valued voltage and
the middle-valued voltage are both greater than a third
predetermined voltage value; and

(9) determining whether the predetermined condition of
switching resistor is satisfied with, if yes, checking for
status of the current load resistor, switching into next
load resistor according to the predetermined rule, quit-
ting and waiting for next entering; otherwise, the self-
adaptability being failed and quitting; in which the pre-
determined condition of switching resistor is that times
of switching resistor does not reach a fourth predeter-
mined value.

6. The method of claim 1, wherein the device is configured

with a flag of precisely collecting gray voltage, and if the
self-adaptability is not failed, the method comprises checking
for the flag of precisely collecting gray voltage;

ifthe flag of precisely collecting gray voltage is not set, the
method comprises:

(1) collecting voltage value and if the device stores the last
collected voltage value, going to (2); otherwise, going to
3);

(2) comparing the currently collected voltage value with
the last collected voltage value, if difference between the
two values is smaller than the first predetermined volt-
age value, going to (3); otherwise, replacing the last
collected voltage value with the currently collected volt-
age value, clearing the voltage value buffer and going to
3);

(3) storing the currently collected voltage value in the
voltage value buffer and determining whether number of
voltage values stored in the voltage value buffer reaches
the first predetermined value, if yes, going to (4); other-
wise, quitting and waiting for next entering;

(4) computing the average value of all voltage values stored
in the voltage value buffer and determining whether the
first voltage is collected, if yes, going to (5); otherwise,
storing the computed average value as the first voltage
and going to (6);

(5) comparing the computed average value with the first
voltage stored in the device, if difference between the
two values is smaller than the second predetermined
voltage value, replacing the first voltage stored in the
device with the computed average value and going to
(6); if difference between the two values is not smaller
than the second predetermined voltage value and the
later is greater, setting voltage according to the first
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predetermined rule and going to (6); if difference
between the two values is not smaller than the second
predetermined voltage value and the former is greater,
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voltage and in case that the self-adaptability is not failed, the
method comprises checking for the flag of precisely collect-
ing gray voltage,

setting voltage according to the second predetermined
rule and going to (6);

(6) determining whether the first voltage, the second volt-
age and the third voltage are all collected, if yes, going to
(7); otherwise, quitting and waiting for next entering;

(7) determining whether the first voltage, the second volt-

if the flag of precisely collecting gray voltage is set, the
method comprises

(1) determining whether time-out of precisely collecting
gray voltage is reached, if yes, the self-adaptability
being failed and quitting; otherwise, going to (2);

(2) collecting voltage value and determining whether dif-

age and the third voltage stored in the device are all 10 ference between the currently collected voltage value
satisfied with the predetermined requirement, if yes, and the predetermined voltage stored in the device is
setting the flag of precisely collecting gray voltage, set- smaller than a fourth predetermined voltage value, if
ting time-out of precisely collecting gray voltage, quit- yes, going to (3); otherwise, quitting and waiting for next
ting and waiting for next entering; otherwise, going to |, entering, wherein the predetermined voltage stored in
(8); wherein the predetermined requirement is that the device is a middle-value voltage among the first
among the first voltage, second voltage and third voltage voltage, the second voltage and the third voltage stored
stored in the device, difference between the middle- in the device;

valued voltage and the smallest-valued voltage and dif- (3) if the device stores the last collected voltage value,
ference between the largest-valued voltage and the 20 going to (4); otherwise, going to (5);

middle-valued voltage are both greater than a third pre- (4) comparing the currently collected voltage value with
determined voltage value; and the last collected voltage value, if difference between the

(8) determining whether the predetermined condition of two values is smaller than the first predetermined volt-
switching resistor is satisfied with, if yes, checking for age value, going to (5); otherwise, replacing the last
status of the current load resistor, switching into next 25 collected voltage value with the currently collected volt-
load resistor according to the predetermined rule, quit- age value, clearing the voltage value buffer and going to
ting, waiting for next entering and collecting voltage (5);
according to the next load resistor; otherwise, the self- (5) storing the currently collected voltage value in the
adaptability being failed and quitting; wherein the pre- voltage value buffer and determining whether number of
determined condition of switching resistor is that times 30 voltage values stored in the voltage value buffer reaches
of switching resistor does not reach the second prede- a fifth predetermined value, if yes, going to (6); other-
termined value; wise, quitting and waiting for next entering; and

if the flag of precisely collecting gray voltage is set, the (6) computing the average value of all voltage values stored
method comprises: in the voltage value buffer, replacing the predetermined

(1) determining whether time-out of precisely collecting 35 voltage stored in the device with the computed average
gray voltage is reached, if yes, the self-adaptability value, resetting the flag of precisely collecting gray volt-
being failed and quitting; otherwise, going to (2); age and quitting, the device waiting for receiving data;

(2) collecting voltage value and determining whether dif- in case that the flag of precisely collecting gray voltage is
ference between the currently collected voltage value not set, the method comprises checking for the part
and a predetermined voltage stored in the device is 40 self-adaptability flag,
smaller than a fourth predetermined voltage value, if in case that the flag of precisely collecting gray voltage is
yes, going to (3); otherwise, quitting and waiting for next set, the method comprises:
entering; wherein the predetermined voltage stored in (1) determining whether time-out of the partial self-adapt-
the device is the middle-valued voltage among the first ability is reached, if yes, the self-adaptability being
voltage, the second voltage and the third voltage stored 45 failed, quitting and waiting for next entering; otherwise,
in the device; collecting voltage value and if the device stores the last

(3) if the device stores the last collected voltage value, collected voltage value, going to (2); otherwise, going to
going to (4); otherwise, going to (5); 3);

(4) comparing the currently collected voltage value with (2) comparing the currently collected voltage value with
the last collected voltage value, if difference between the 50 the last collected voltage value, if difference between the
two values is smaller than the first predetermined volt- two values is smaller than the first predetermined volt-
age value, going to (5); otherwise, replacing the voltage age value, going to (3); otherwise, replacing the last
value last collected by the device with the currently collected voltage value with the currently collected volt-
collected voltage value, clearing the voltage value buffer age value, clearing the voltage value buffer and going to
and going to (5); 55 3);

(5) storing the currently collected voltage value in the (3) storing the currently collected voltage value in the
voltage value buffer and determining whether number of voltage value buffer and determining whether number of
voltage values stored in the voltage value buffer reaches voltage values stored in the voltage value buffer reaches
a fifth predetermined value, if yes, going to (6); other- the third predetermined value, if yes, going to (4); oth-
wise, quitting and waiting for next entering; and 60 erwise, quitting and waiting for next entering;

(6) computing the average value of all voltage values stored (4) computing the average value of all voltage values stored
in the voltage value buffer, replacing predetermined in the voltage value buffer, comparing the computed
voltage stored in the device with the computed average average value with the first voltage stored in the device,
value, resetting the flag of precisely collecting gray volt- if difference between the two values is smaller than the
age and quitting, the device waiting for receiving data. 65 second predetermined voltage value, replacing the first

7. The method of claim 1, wherein the device sets a partial

self-adaptability flag and a flag of precisely collecting gray

voltage stored in the device with the computed average
value and going to (7); otherwise, going to (5);
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(5) comparing the computed average value with the second
voltage stored in the device, if difference between the
two values is smaller than the second predetermined
voltage value, replacing the second voltage stored in the
device with the computed average value and going to
(7); otherwise, going to (6);

(6) comparing the computed average value with the third
voltage stored in the device, if difference between the
two values is smaller than the second predetermined
voltage value, replacing the third voltage stored in the
device with the computed average value and going to
(7); otherwise, discarding the computed average value,
quitting and waiting for next entering;

(7) determining whether the first voltage, second voltage
and third voltage is all collected, if yes, going to (8);
otherwise, quitting and waiting for next entering;

(8) determining whether the first voltage, the second volt-
age and the third voltage stored in the device are all
satisfied with the predetermined requirement, if yes,
quitting and waiting for next entering; otherwise, going
to (9); and

(9) determining whether the predetermined condition of
switching resistor is satisfied with, if yes, checking for
status of the current load resistor, switching into next
load resistor according to the predetermined rule, quit-
ting and waiting for next entering; otherwise, setting the
self-adaptability failure flag and quitting; wherein the
predetermined resistor switching condition is that times
of switching resistor does not reach a fourth predeter-
mined value;

in case that the part self-adaptability flag is not set, the
method comprises:

(1) collecting voltage value and if the device stores the last
collected voltage value, going to (2); otherwise, going to
3

(2) comparing the currently collected voltage value with
the last collected voltage value, if difference between the
two values is smaller than the first predetermined volt-
age value, going to (3); otherwise, replacing the last
collected voltage value with the currently collected volt-
age value, clearing the voltage value buffer, quitting and
waiting for next entering;

(3) storing the currently collected voltage value in the
voltage value buffer and determining whether number of
voltage values stored in the voltage value buffer reaches
the first predetermined value, if yes, going to (4); other-
wise, quitting and waiting for next entering;
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(4) computing the average value of all voltage values stored
in the voltage value buffer and determining whether the
first voltage is collected, if yes, going to (5); otherwise,
storing the computed average value as the first voltage
and going to (6);

(5) comparing the computed average value with the first
voltage stored in the device and if difference between the
two values is smaller than the second predetermined
voltage value, replacing the first voltage value stored in
the device with the computed average value and going to
(6); if difference between the two values is not smaller
than the second predetermined voltage value and the
later is greater, setting voltage according to the first
predetermined rule and going to (6); if difference
between the two values is not smaller than the second
predetermined voltage value and the former is greater,
setting voltage according to the second predetermined
rule and going to (6);

(6) determining whether the first voltage, the second volt-
age and the third voltage are all collected, if yes, going to
(7); otherwise, quitting and waiting for next entering;

(7) determining whether the first voltage, the second volt-
age and the third voltage are all satisfied with the prede-
termined requirement, if yes, setting the partial self-
adaptability flag and the flag of precisely collecting gray
voltage, setting the time-out of the part self-adaptability
and the time-out of the precisely collecting gray voltage
and quitting, the device waiting for receiving data; oth-
erwise, going to (8); wherein the predetermined require-
ment is that among the first voltage, second voltage and
third voltage, difference between the middle-valued
voltage and the smallest-valued voltage and difference
between the largest-valued voltage and the middle-val-
ued voltage is both greater than a third predetermined
voltage value; and

(8) determining whether the predetermined condition of
switching resistor is satisfied, if yes, checking for status
of the current load resistor, switching into next load
resistor according to the predetermined rule, quitting
and waiting for next entering and collecting voltage
according to the next load resistor; otherwise, the self-
adaptability being failed and quitting; wherein the pre-
determined condition of switching resistor is that times
of switching resistor does not reach the second prede-
termined value.



